Our paper has two goals: i) We propose the combinatorial approach to facilitate the calculation of the number of spanning trees for five new classes of graphs. ii) We use a new powerful operation (subdivision) to get larger graphs from a given graph. In particular, we derive the explicit formulas for the subdivision of ladder, fan, triangular snake, double triangular snake and the total graph of path Pn.
Introduction
The number of spanning trees of G, also called, the complexity of the graph G, denoted by ( ) G τ , is the total number of distinct spanning subgraphs of G that are trees. There are two approaches for counting the number of spanning trees in graphs, algebraic and combinatorial approaches. First, Algebraic graph theory is a branch of mathematics that studies graphs by using algebraic properties of associated matrices. In 1847, a classical result of Kirchhoff [1] can be used to determine the number of spanning trees for G = (V, E). Let V ={v1, v2,…,vn}, then the Kirchhoff matrix H defined as n×n characteristic matrix H = D-A, where D is the diagonal matrix of the degrees of G and A is the adjacency matrix of G, H = [hij] defined as follows: , ,..., n µ µ µ µ − = are the eigenvalues of the corresponding adjacency matrix of the graph. However, for a few special families of graphs there exist simple formulas that make it much easier to calculate and determine the number of corresponding spanning trees especially when these numbers are very large. One of the first such results is due to Cayley [3] who proved that complete graph on n vertices has n n-2 spanning trees. In 2003, Clark [4] Second, the basic combinatorial idea, Feussner's recurrence formula [5] , for counting ( ) G τ in a graph G is quite intuitive. The combinatorial approach was used because of, for a large graph, evaluating the relevant determinant is computationally intractable. Wherefore, many works derived formulas to calculate the complexity for some classes of graphs. Bogdanowicz [6] derived the explicit formula ( ) n F τ ; the number of spanning trees in n F . Modabish and El Marraki investigated the number of spanning trees in the star flower planar graph [7] . Badr and Mohamed derived the explicit formulas for triangular snake ( k ∆ -snake), double triangular snake (2 k ∆ -snake) and the total graph of path Pn ( T(Pn) ) [8] .
In this paper, we propose the combinatorial approach to facilitate the calculation of the number of spanning trees for five new classes of graphs. We also use a new powerful operation (subdivision) to get larger graphs from a given graph. In parti-cular, we derive the explicit formulas for the subdivision of ladder, fan, triangular snake ( k ∆ -snake), double triangular snake (2 k ∆ -snake) and the total graph of path Pn ( T(Pn) ).
Preliminary Notes
The combinatorial approach involves the operation of contraction of an edge. An edge e of a graph G is said to be contracted if it is deleted and its ends are identified. The resulting graph is denoted by / G e . Also we denote by G − e the graph obtained from G by deleting the edge e. Theorem 1.2 [9] Let G be a graph (multiple edges are allowed in here).Then for any edge e:
[10]:
A k-triangular snake (or k ∆ -snake) is a connected graph in which all blocks are triangles and the block-cut-point graph is a path, where k is the number of triangles.
Definition 3.2:
A double k-triangular snake is a graph formed by two triangular snakes having a common path. The double triangular snake is denoted by 2 k ∆ -snake, where k is the number of double snakes.
Definition 4.2 [11]:
The total graph of a graph G is the graph whose vertex set is ( ) ( ) V G E G ∪ and two vertices are adjacent whenever they are either adjacent or incident in G. The total graph of G denoted by T(G).
Definition 5.2:
The subdivision of a graph G obtained by subdividing every edge of G exactly once.
Definition 6.2:
The ladder graph Ln is the Cartesian product of P1 and Pn and the fan graph Fn is the join P1 and Pn.
The Main Results

Theorem 3.1:
The number of spanning trees of the subdivided ladder graph satisfies the following recurrence relation:
( S(L ) )= 8 ( S(L )) -4 ( S(L ))
τ τ τ 
Corollary 3.2:
The number of spanning trees of the graph is equal to: 
Observation 3.5
Let G1 and G2 be connected graphs. If G is a graph obtained from G1 and G2 by identifying one vertex of G1 with one vertex of G2, then
By observation 3.5 it is easy to determine the number of spanning trees of subdivided k ∆ -snake and 2 k ∆ -snake.
Lemma 3.6
The number of spanning trees of subdivided k ∆ -snake satisfies the following recurrence relation: is a cycle on six vertices it has 6 spanning trees.
Corollary 3.7
The number of spanning trees of subdivided k snakes ∆ − is equal to 6 k .
Lemma 3.8
The number of spanning trees of subdivided 2 k snakes ∆ − satisfies The following recurrence relation :
So it is sufficient to show that
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Corollary 3.9
The number of spanning trees of subdivided 2 k snakes ∆ − is equal to 32 k .
Theorem 3.10
The number of spanning trees of the subdivided total graph of Pn satisfies the following recurrence relation:
where 1 (S(T(P )))=1 τ 
Conclusion
In this paper, we proposed the combinatorial approach to facilitate the calculation of the number of spanning trees for five new classes of graphs. We also used a new powerful operation (subdivision) to get larger graphs from a given graph. In particular, we derived the explicit formulas for the subdivided ladder graphs, fan graphs, triangular snakes, double triangular snake and total graph of path Pn. .
